Expression of difficult-to-remove host cell protein impurities during extended Chinese hamster ovary cell culture and their impact on continuous bioprocessing.
During biopharmaceutical manufacturing, Chinese hamster ovary (CHO) cells produce hundreds of extracellular host cell protein (HCP) impurities, which must be removed from the therapeutic product by downstream purification operations to ensure patient safety. A subset of 118 of these HCPs have been reported as exceptionally difficult to remove during downstream purification because they co-purify due to retention characteristics on chromatographic media and/or product-association through strongly attractive interactions to the therapeutic protein. As the biopharmaceutical industry moves towards continuous bioprocessing, it is important to consider the impact of extended culture of CHO cells on the expression of extracellular HCP impurities, especially those HCPs known to challenge downstream purification. Two complementary proteomic techniques, two-dimensional electrophoresis (2DE) and shotgun, were applied to detect variations in the extracellular CHO HCP profile over 500 days of culture. In total, 92 HCPs exhibited up to 48-fold changes in expression, with 34 of these HCPs previously reported as difficult to purify. Each proteomic technique detected differential expression by a distinct set of HCPs, with 10 proteins exhibiting significant variable expression by both methods. This study presents the impact of cell age on the extracellular CHO HCP impurity profile and identifies HCPs with variable expression levels, which warrant further investigation to facilitate their clearance in downstream purification.